Hypertensive Retinopathy Spectrum in Tertiary Care Hospital Patients With Acute ST Elevated Myocardial Infarction

‘ Original Article |

OPEN (3 ACCESS

Hypertensive Retinopathy Spectrum in Tertiary Care Hdspital
Patients With Acute ST Elevated Myocardial Infarction

Daud Ahmad Jan', Tariq Nawaz?, Wasim Sajjad3, Adil Bilal®, Sami ur Rehman?®, Rahid Ullah®

13456\edical Officer, Lady Reading Hospital, Peshawar
2Assistant Professor Cardiology Unit, Lady Reading Hospital Peshawar
Author’s ABSTRACT
Contribution Objective: To ascertain the prevalence of hypertensive retinopathy in patients
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Results: The mean age of participants in this study was 58 years, with a standard
deviation of 12.73. Male patients constituted 65% of the sample, whereas
females accounted for 35%. Twenty-seven percent of the patients had
hypertensive retinopathy, while seventy-three percent did not. Furthermore,
hypertensive retinopathy showed no statistically significant associations with
age, gender, smoking, diabetes mellitus, or BMI; the p-values were greater than
0.05, indicating insignificance.

Conclusion: The study findings conclude that 27% of patients with acute ST-
elevated myocardial infarction had hypertensive retinopathy.
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infarction (STEMI) from non-ST-segment elevation
myocardial infarction (NSTEMI).2 ST segment elevation

Cardiovascular disease continues to be the primary cause
of global disability, imposing substantial social and
economic burdens. Despite advancements in clinical care
and medicine, they remain as the main causes of illness
and mortality.! Acute coronary syndrome (ACS) is a
common cardiovascular condition that ranks among the
top causes of morbidity and mortality worldwide.? Various
risk factors typically cause it to begin early in life.! The
coronary artery disease, (myocardial infarction) typically
results from atherosclerotic coronary arteries being unable
to adequately supply blood to the heart, often due to partial
or complete blockage of the arteries. Depending on
whether persistent ST-segment elevation is detected on the
electrocardiogram (ECG), the conventional classification
of AMI distinguishes ST-segment elevation myocardial

myocardial infarction (STEMI), also known as transmural
infarction, comprises roughly a third of all cases.
Established risk factors include hypertension, diabetes
mellitus, elevated cholesterol levels, and tobacco use.®*

Arterial hypertension is a significant factor in the
progression of atherosclerosis and the formation of
unstable plaques, which can lead to acute coronary
syndromes through their instability or rupture.> However,
increased blood pressure initiates a series of physiological
alterations in the blood vessels of the retina also.®
Moreover, several studies indicate that people with
hypertension and retinopathy have a greater chance of
mortality and potentially facing more health issues related
to cardiovascular diseases. Nevertheless, these studies are
subject to significant constraints.”Supporting this, one
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study found that hypertensive retinopathy independently
increases the risk of post-acute STEMI complications in
successfully thrombolysis patients, with 3.17 times higher
relative risk.8

In patients with acute STEMI, hypertensive retinopathy
(HR) may manifest as a result of long-standing
hypertension or as an acute exacerbation of blood pressure
levels during the myocardial infarction event. The risk
factors for both retinal artery occlusion (RAO) and ST-
elevation myocardial infarction (STEMI) are almost
indistinguishable. Plaques can accumulate in the aorta,
internal carotid artery, or their branches as individuals age,
influenced by various cardiovascular risk factors.®
Detachment of fragments from these plaques may result in
the onset of acute RAO or STEMI through embolization.®
10 However according to another hypothesized cause by
studies the optimal treatment for STEMI is percutaneous
coronary intervention (PCI) if performed promptly.

If PCI facilities are unavailable, it is advised to administer
thrombolysis within thirty minutes of hospital arrival.
Frequently — used thrombolytic  agents include
streptokinase, alteplase, reteplase, and tenecteplase. For
thrombolysis, Streptokinase is the most frequently
administered agent in Pakistan. The most significant but
often overlooked complication of Streptokinase is
bleeding from delicate blood vessels in the posterior eye
know as retinal haemorrhage. This may result in fibrosis
in the submacular area and damage to the light-sensitive
cells (rods and cones) in the eye, resulting in significant
impairment of vision.

Despite the well-established association between
hypertension and retinal changes, there is a noticeable lack
of studies specifically investigating HR in the context of
acute STEMI. Existing literature predominantly focuses
on the cardiovascular complications of hypertension,
paying minimal attention to ocular manifestations in
patients presenting with acute myocardial infarction.
Consequently, there exists a critical gap in our
understanding regarding the prevalence and clinical
implications of hypertensive retinopathy in this specific
population of STEMI patients in our country. Therefore,
this study was conducted to assess the frequency of
hypertensive retinopathy among patients with acute
STEMIL.

Methodology

After obtaining ethical approval from the research
committee at Lady Reading Hospital, data were gathered
from the Outpatient Cardiology Department of Lady

Reading Hospital, Peshawar, between May 13, 2019, and
November 13, 2019. Both male and female patients aged
40 to 70, who presented with acute ST-elevation
myocardial infarction, had a history of hypertension for at
least 5 years, and were currently receiving
antihypertensive treatment were included in this study.
Patients with a prior history of acute coronary syndrome,
angioplasty or bypass surgery, congenital heart disease,
cardiomyopathy, chronic kidney disease, diabetic
retinopathy, cataracts or prior cataract surgery, and other
retinal conditions such as pan-retinitis, maculopathies, or
retinal photocoagulation were excluded. After informed
consent was obtained, patients were admitted to the
cardiology ward.

All patients underwent a comprehensive assessment,
including a detailed history covering past medical
information such as age, gender, and smoking status,
followed by a routine physical examination. Basic
investigations, including electrocardiography (ECG) and
fundoscopy,  were  performed. A  RIESTER
ophthalmoscope was wused by two experienced
ophthalmologists for the fundoscopy. A consensus was
reached on the ophthalmoscopy findings, and patients
were evaluated for hypertensive retinopathy.

An ECG was performed for each patient diagnosed with
acute ST-elevation myocardial infarction and a 5-year
history of hypertension. Initial data collection included
age, gender, smoking status, diabetes, and BMI. Exclusion
criteria were strictly followed to minimize bias in the
study results. Data were analyzed using SPSS version 22,
calculating the mean and standard deviation for
continuous variables such as age, height, weight, and
BMI. Frequency and percentages were computed for
categorical variables, including sex, smoking, diabetes,
and hypertensive retinopathy. Hypertensive retinopathy
was stratified by age, gender, smoking status, diabetes,
and BMI to assess potential effect modification. Stratified
chi-square tests were utilized, with a significance level of
P < 0.05.

Results

The age distribution was analyzed as follows: 35 patients
(20%) were aged between 40 and 50 years, 66 patients
(38%) were aged between 51 and 60 years, and 73 patients
(42%) were aged between 61 and 70 years. The standard
deviation was 12.73, and the mean age was 58 years. The
gender distribution revealed 113 male (65%) and 61
female (35%) patients. Among the 174 patients analyzed,
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Table Il1: Stratification of hypertensive retinopathy with
age, gender, type of STEMI, diabetes mellitus, smoking and
BMI.

Parameter Sub-division of Hypertensive P
parameter Retinopathy  value
Yes No
Age group 41-50years 9 26 0.984
51-60 years 18 48
61-70 years 20 53
Gender Male 31 82
Female 16 45 0.864
Diabetes Diabetic 19 52 0.950
mellitus Non-diabetic 28 75 '
Smoking Smoker 13 36
Non-smoker 34 91 0.928
BMI <25kg/m? 21 56
>25kg/m? 26 71 0.944
Type of Anterior 17 53
STEMI Inferior 25 63 0.953
Lateral 5 11

70 (40%) had anterior STEMI, 88 (50%) had inferior
STEMI, and 16 (9%) had lateral STEMI in table I.

Table I: Distribution of age and gender of the patients.

Parameter Age (years) N %
Age 40- 50 35 20%
51-60 66 38%
61-70 73 42%
Gender Male 113 65%
Female 61 35%
Type of Anterior 70 40%
STEMI Inferior 88 50%
Lateral 16 9.0%

Status of diabetes mellitus was analysed as 71(41%)
patients were diabetic while 103(59%) patients were non-
diabetic. Status of smoking was analysed as 49(28%)
patients were smokers while125 (72%) patients were non-
smokers. Status of BMI was analysed as 77(44%) patients
had BMI <25 Kg/m2 while97(56%) patients had BMI >25
Kg/m2. Mean BMI was 25 Kg/m2 with SD + 5.818. 47
(27%) of the patients had hypertensive retinopathy, while
127 (73%) did not. The frequency of hypertensive
retinopathy was examined. Table 1l

Table Il: Frequency distribution of various variables in the
study sample.

Parameter Yes/No N %
Diabetes Mellitus Yes 71 41%
No 103 59%
Smoking Yes 49 65%
No 125 35%
BMI >25 kg/m? 97 44%
<25kg/m? 77 56%
Hypertensive Yes 47 73%
Retinopathy No 127 32%

Stratification of hypertensive retinopathy with respect to
age, gender, smoking, diabetes mellitus, BMI is given in
table 111.

Discussion

Both ST elevation in myocardial infarction and
hypertensive retinopathy are manifestations of vascular
dysfunction. Chronic hypertension leads to endothelial
damage and arterial remodelling, predisposing individuals
to atherosclerosis and thrombotic events, which can
culminate in myocardial infarction with ST elevation.
Similarly, the structure of retinal vessels changes due to
elevated blood pressure, contributing to retinal ischemia
and hemorrhages seen in hypertensive retinopathy. 12

Major complications like stroke, renal failure, and retinal
vascular occlusion and heart failure frequently begin
before retinopathy.*®*® In our study, from a total of 178
participants 113 (65%) and 61 (35%) were male and
female respectively with mean age of 58 +12.73 years.
Additionally, 27% of the patients had hypertensive
retinopathy, while 73% did not.

Coronary angiography and fundus examination were used
to diagnose individuals with acute coronary syndrome
(ACS) in a study conducted by Wang J et., in 2015. 436
participants were divided into three distinct group: patients
with no retinal artery lesions were placed in group
1(n=111) and 135 (31%) individuals with retinal artery
lesions classified as <Stage 2 (Stage 1 exhibits broadening
of the light reflex with minimal or no arteriovenous
compression). Whereas third group comprised of 190
patients with retinal artery lesions classified as >Stage 2.
Stage 2 and stage 1 depicted similar changes but more
pronounced in stage 2, while arteries in stage 3 exhibited
significant arteriovenous compression and a ‘copper wire'
appearance, and stage 4 showcased arteries with a 'silver
wire' appearance and severe arteriovenous crossing
changes.

In a study conducted by Jibran MS et al'4, 118 patients,
with an average age of 54.83 + 8.6 years, participated,
among whom 49.2% were male. The severity of
hypertensive retinopathy (HR) among the patients was
categorized as follows: 17.7% had severe HR (n=21),
21.1% presented with moderate HR, 22.8% exhibited mild
HR and 38.1% showed no signs of hypertensive
retinopathy (HR). The study found that primary endpoints
were met by none of the patients without hypertensive
retinopathy (HR) and by 19% of those with severe HR
(x*>=18.1, p < 0.001). 2.2% of patients without HR and
40.7%, 56%, and 100% of patients with mild, moderate,
and severe HR, respectively, achieved secondary
endpoints (¥>=81.1, p <0.001). Hypertensive retinopathy
was associated with a 3.17-fold increase in the relative risk
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of complications (p < 0.001) and a 1.75-fold increase in
the risk of mortality (p < 0.001). Previous research has
consistently shown an association between HR and
cardiovascular  disease  (CVD).®> Moreover, the
development of fibrous nodules and fibrinous
degeneration in cerebral vessels have been linked to
thickening of the retinal arteries.®

The study has demonstrated an association between
carotid intimal thickness and the retinal arteriolar-venular
ratio’. Hypertensive retinopathy (HR) was found to
double the risk of cardiovascular disease, according to
Duncan et al.?® Wang et al. found in a case-control study
that HR patients were at 1.8 times higher risk of coronary
artery disease.'® The Atherosclerosis Risk in Communities
study indicated that the stroke risk increased to 2.6-fold in
individuals with HR. In addition, a correlation between HR
and complications following STEMI in patients receiving
thrombolysis was found in another study.4

Up to now, existing studies have focused on the new onset
of cardiovascular disease and its correlation with
hypertensive retinopathy (HR), or the link between HR
and the severity of coronary artery disease seen on
angiography. Our current findings are highly encouraging,
showing a robust connection between HR and
complications following successful thrombolysis in
patients with STEMI. In addition, the proportion of
patients with severe HR who developed post-STEMI
complications steadily increased from the group without
HR.

As hypertensive retinopathy (HR) severity advanced from
none to severe, there was a corresponding increase in the
mortality rate overall. The relative risk of experiencing
multiple complications also increase significantly,
showing a 3.17-fold increase with severe HR.

Mortality risk increased by 1.75 times (p < 0.001) in
patients with severe HR. A thorough examination
provided additional evidence of a separate link between
HR and post-STEMI complications in this study. The
study's Kaplan-Meier curves indicated that survival was
lower overall for people with higher HR scores.

Conclusion

Findings of our study indicates that 27% diagnosed
patients exhibited signs of HR with acute STEMI. This
indicates a significant incidence of hypertensive
retinopathy in individuals experiencing this particular
cardiovascular event. Further research and clinical
attention may be necessary to understand the implications

of hypertensive retinopathy for
prognosis of acute STEMI.

management and

LIMITATION OF THE STUDY: The lack of analysis regarding
medication use following STMI for retinopathy is one of the
primary limitations of this study. However, conducting further
research with larger sample sizes and long term follow-up would
enhance our comprehension of the relationship between
hypertensive retinopathy in patients presenting with STEMI.
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